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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE-2D & CHESTNUT STREETS
PHILADELPHIA PENNSYLVANIA 19106
LA 1
NAPEN-D

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Bells Lake Dam in

Gloucester Coumty, New Jersey which has been prepared under authorization of
the Dem Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the front of the report.

Based om visual inspection, available records, calculations and past
operational performance, Bells Lake Dam, initially listed as a high
hasard potential structure but reduced to a significant hasard potential
structure as a result of this inspection, is judged to be in fair
overall condition. The dam's spillway is considered inadequate since
33 percent of the Spillway Design Flood - SDF - would overtop the

dam. (The SDF, in this instance, is the 100 year flood.) To insure
adequacy of the structure, the following actions, as a minimm, are
recommended :

a. The spillway's adequacy should be determined by a qualified
professional consultaat engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to imsure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980.

b. Within six monthe from the date of approval of this report,
engimsering studies and amalyius should be performed to determine the
dan's embankment condition and structural stability. This should include
test borings to determine material properties relative to stability and
seepage and installation of plezomsters to facilitate seepage studies.
Any remedial measures found necessary should be initiated withia calendar




MAPEN-D
Honorable Breadan T. Byrne

year 1980.

c. Withia three months from the date of approval of this report,
the following actions should be taken:

(1) Remove trees on the downstream embankment to lessen the pipiag
potential.

(2) Place additional riprap stone at the downstream pool immediately
below the culvert ocutlet to prevent scour.

(3) Remove the asuxiliary sluiceway at the right abutment together
wvith the grist mill debris. Safeload the existing culvert and build new
embankment in the approach area and downstream power camal.

(4) Repair deteriorated comcrete surfaces.
(5) Repair the hoisting device for the stoplogs.

(6) Provide slope protection for the downstream face of the embank-
ment at the extreme low points on each side of the spillway. These could,
in effect, act as suxiliary spillways to accommodate and chammelise over-
topping floods.

(7) The backslope areas at the ends of the bridge wingwalls should
be regraded and protected with slope paving.

A copy of the report is being furmished to Mr. Dirk C. Hofmam, New
Jersey Department of Envirommeatal Protection, the desigmated State
Office contact for this program. Withia five days of the date of this
letter, a cepy will also be sent to Congressman James J. Florio of
the First District. Under the provision of the Freedom of
Information Act, the inspection report will be subject to release
by this office, wpon request, five days after the date of this
letter.
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NAPEN-D
Honorable Brendan T. Byrne

Additional copies of this report may be obtained from the Natiomal
Technical Information Services (NTIS), Springfield, Virginia 22161

at a reascmsble cost. Plesse allow four to six wesks from the date of
this letter for NTIS to have cepies of the report svailable.

Aa important aspect of the Dam Safety Pregram will be the implemsatation
of the recommondations made as & result of the imspection. We accordingly
request that we be advised of proposed actions takem by the State to
implemeat cur recommendatiens.

Sincerely,
DA A
1 Isel JAMES C. TOM
As stated Colomel, Corps of Emgineers
%mmec Engineer

Copies furaished:

Dirk C. Nofusa, P.E., Deputy Director
Division of Water Resources

N. J. Dept. of Eavirommental Protection
P. 0. Box CHO29

Trenton, BJ 08625

Joha 0'Dowd, Acting Chief

Buress of Yleod Plain Managemeat
Divisiocn of Water Reseurces

N. J. Dept. of Emvirommental Protectien
P. 0. Box CWO29

Trenton, WJ 08625




BELLS LAKE DAM (NJ00405)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 6 December 1978 by Louis Berger and Associates,
Inc. under contract to the State of New Jersey. The state,

under agreement with the U. S. Army Engineer District, Philadelphia,

had this inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Bells Lake Dam, initially listed as a high hazard potential structure
but reduced to a significant hazard potential structure as a result of
this inspection, is judged to be in fair overall condition. The dam's
spillvay is considered inadequate since 33 percent of the Spillway Design
FPlood - SDF - would overtop the dem. (The SDF, in this instance, is the
100 year flood.) To insure adequacy of the structure, the following
actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Amy remedisl measures necessary to insure the
adequacy of the spillwvay and to prevent overtopping should be initiated
within calendar year 1980.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to determine the
dem's embankment condition and structural stability. This should include
test borings to determine material properties relative to stability and
seepage and installation of piezometers to facilitate seepage studies.
Any remedial measures found necessary should be initiated within calendar
year 1980.

¢. Within three months from the date of approval of this report,
the following actions should be takenm:

(1) Remove trees on the downstream embankment to lessen the piping
potential.

(2) Place additional riprsp stome at the dowvnstream pool immediately
below the culvert outlet to prevent scowr.

(3) Remove the auxiliary sluiceway at the right abutment together
with the grist mill debris. Safeload the existing culvert and build new
embankment in the approach area and downstresam power canal.

V.



( (4) Repair deteriorsted concrete surfaces.
(3) Repair the hoisting device for the stoplogs.

(6) Provide slope protection for the downstream face of the embank-
ment st the extreme low points on each side of the spillway. These could,
in effect, act as auxiliary spillways to accommodate and channelize over-
topping floods.

(7) The backslope areas at the ends of the bridge wingwalls should
be regraded and protected with slope paving.

Colonel, Corps of Engineers
ﬁ"m.triet Engineer

DATE: L;)y 2@; /?975

?




PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Bells Lake Dam Fed ID# NJ 00405 and
NJ ID# 368

State Located New Jersey

County Located Gloucester

Coordinates Lat. 3945.3 - Long. 7503.6
Stream South Branch Timber Creek

Date of Inspection 6 December 1978

ASSESSMENT OF
GENERAL CONDITIONS

Bells Lake Dam is assessed to be in a fair overall
condition but it is recommended that it be downgraded
from a high hazard to a significant hazard category.
Overtopping of the dam would not significantly increase
the danger of loss of life as the downstream flood plain
is basically uninhabited. However, a busy urban road
is located immediately downstream with a hydraulically
inadequate culvert. No detrimental findings were
uncovered to render an imminently hazardous assessment
except further studies are recommended in the future

to ascertain the embankment stability and permeability.
Overtopping of the dam could lead to an embankment
washout. Remedial actions recommended to be undertaken
in the future are 1) regrade and protect the downstream
embankment areas at the bridge wingwalls, 2) remove
root systems on the embankment slopes, 3) remove the
abandoned sluice gate at the east end, 4) repair the
spillway intake structure.
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This dam has an inadequate spillway capacity. being
date only 32% of the design flood

able to accommo
and additional hydraulic/hydrologic studies are

recommended.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,

for Pnase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of Phase I Investiga-
tion is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface inves-
tigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations

of field conditions at the time of inspection along with
data available to the inspection team. It is important

to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to
assume that the present condition of the dam will continue
to represent the condition of the dam at some point in

the future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM BELLS LAXE DAM FED ID# NJ 00405

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a.

Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared
in accordance with Contract FPM-36 between
Louis Berger & Associates, Inc. and the State
of New Jersey and its Department of Environ=
mental Protection, Division of Water Resources.
The State, in. turn, is. under agreement with

the U.S. Army Engineer District, Philadelphia,
to have this inspection performed.

Purpose of Inspection

The purpose of this inspection. is to evaluate
the structural and hydraulic condition of the
Bells Lake Dam and appurtenant structures, and
to determine if the dam constitutes a hazard
to human life or property.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and .Appurtenances

Bells Lake Dam is a relatively old earth
highway embankment approximately 500 feet

in length with a 50-year old bridge and
spillway located about 150 feet from the west
abutment. The embankment originally carried
an early alignment 6f Green Tree Road across
the north shore of Bells Lake to its inter-
section with Bells Lake Road at the site of
a grist mill at the northeast corner of the
lake. Bells Lake Road ran along the east
shore and has long since been abandoned.

The concrete spillway bridge, constructed in
1928, has a total transverse width of 42
feet face to face of parapets and the water-
way opening is a 14 ioot wide semicircular

wlw
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arch culvert. The wingwalls are 68 feet long
and parallel the axis of the dam. The
spillway entrance is a three-sided concrete
drop inlet structure affixed to the south
bridge fascia and has two sections of
removeable timber flashboards facing the
reservoir. The dam embankment has back
slopes of 2H:1V with numerous large trees

and heavy undergrowth on both the upstream
and downstream slopes. At the right abutment
there is a very old, inoperable iron sluice
gate that once controlled water intake for
the grist mill that was. located immediately
below the dam. Only remnants of the mill
foundation and mill raceway remain.

Location

Bells Lake Dam is located 600 feet south of
Green Tree Road, Washington Township,
Gloucester County and is built across the
South Branch of Timber Creek 0.6 mile west
of the intersection in Turnersville of Green
Tree Road and State Highway 42.

Size Classification

The maximum structural height of the dam is
22 feet at the spillway and the maximum
storage is estimated to be 343 acre feet.
Therefore, the dam is placed in the small
size category as defined by the Recommended
Guidelines for Safety Inspection of Dams
(storage capacity less than 1,000 acre-feet).

Hazard Classification

Based on the Corps of Engineers criteria and
the fact that in the event of a failure,
considerable damage could be inflicted on
downstream property, the classification of the
dam is recommended to be downgraded to
significant hazard. The downstream flood plain is
basically undeveloped. However, the pipe cul-
vert at Green Tree Road, 1,000 feet downstream,
is hydraulically inadequate and the roadway
embankment has the potential to be breached
and washed out. Green Tree Road is a busy,
important urban roadway. Additionally,

-




there is a sewage plant facility 1,200' down-
stream which could be placed in jeopardy at
an extreme flood stage.

Ownership

According to available information, there

is joint ownership. The Bells Lake Community
Club, P.O. Box 174, Turnersville, own the
lakeside of the dam while Solar Builders Inc.,
2 Laurel Lane, Blackwood, New Jersey own the
downstream environs, divided approximately

by the centerline axis of the dam. The
demarcation is not completely clear but quite
possibly the joint ownership originated and
extended to the o0ld centerline of the original
road right-of-way.

Purpose of Dam

The dam presently impounds a recreation lake.
However, evidence of an old mill exists at
the right abutment where power was provided
for a mill waterwheel.

Design and Construction History

The lower portion of the embankment was originally
constructed many years ago to provide a crossing
of Timber Creek west of the intersection of Green
Tree Road and Bells Lake Road at the site of a
grist mill (at the right abutment). The dam was
then called Prossers Mill Dam. The old roads
and the grist mill were relocated and/or
abandoned many decades ago. In 1928, the
present spillway bridge was constructed as a
roadway overpass under the direction of

Mr. William C. Cattell, County Engineer. A
section of the embankment was reconstructed

in 1941 following a 50-foot washout to the

left of the bridge, at which time a timber
bulkhead was constructed on either side of

the spillway across the entire upstream face.
Additionally, the upstream shoulder of the

road was raised to an elevation about 4 feet
above the spillway crest. 1In 1967 an inspec-
tion was performed by the Bureau of Water
Control who found the dam to have several
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areas of deep erosion, particularly near the
right abutment. Cracks were also found in

the walls of the spillway. Upon due notifica-
tion, the Lake Association proceeded to fill
the low spots and repair the sluice walls.

In 1973 the Bureau of Water Control further
directed the Bells Lake Community Club to
raise the elevation of the dam to an eleva-
tion of 98.3 (approximately the present crest)
and to remove the timber battens attached to
the top of the spillway. In 1974, the Mayor
of Washington Township requested a dam inspec-
tion by the Bureau of Water Control who found
the dam in "fair to good" condition but the
spillway to be inadequate. The Bureau stated
that the dam could fail due to an embankment
washout and recommended that the spillway
capacity be increased to reduce the risk of
embankment failure (the current inspection
reveals that no action was taken).

Normal Operating Procedures

There are at present no specific operating
procedures except for the periodic maintenance
of the dam and spillway structure by the Bells
Lake Community Club (see Section 4).

PERTINENT DATA

a.

Drainage Area

The drainage area of Bells Lake Dam is 2.9
square miles.

Discharge of Dam Site

The spillway capacity with the reservoir at the
abutment top elevation is calculated to be
approximately 700 cfs. No discharge records
are available at this site. However, earlier
dam applications indicate design discharges
between 625 cfs to 870 cfs.

Elevation (Above M.S.L.)
Top of dam - 98.3

Recreation Pool = 94.3 (Spillway crest)
Streambed at Center Line of Dam - 78+

fw
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g.

Reservoir

Length of Recreation Pool - 2700 feet

Length of Maximum Pool =~ - 4100 feet
Storage

Recreation Pool - 125 acre=-ft.

Top of dam - 343 acre-ft.

Reservoir Surface

Top of dam - 90 acres
Recreation pool - 31 acres

Dam

Type - Earth embankment with concrete spillway
Length - 500 feet
Height - 22 feet (concrete bridge structure)
Freeboard between normal reservoir and top
of dam ~ 4.0 feet
Top width - 35+ feet
Side slopes - 2H:1lV
Zoning - composition and compactness unknown

Diversion and Regulating Tunnel
None
Spillway
Type - reinforced concrete frame with timber
flashboards.
Effective length of weir - 29 feet
Crest Elevation - 94.3 (flashboards in place)
Regulating Outlets
1)  Removable timber flashboards in main spill-
way (2 sections @ 3'-0").
Minimum invert elevation - 80.8 (flashboards
removed)

2) 01d Mill sluice gate (4'+) - inoperable
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SECTION 2 - ENGINEERING DATA

DESIGN

The only design information available for review

was one sheet of the 1928 construction plans

for the spillway (included in the Appendix). The
work was designed by Mr. William C. Cattell,

the County Engineer, to his own County Specifications.

CONSTRUCTION

The spillway structure was built by Just F. Ericksen,
General Contractor. Nothing is known about the
earlier embankment construction or to what extent
the embankment was modified by Ericksen.

OPERATION

Early records indicate that the 1928 bridge construc-
tion was viewed as an additional spillway to supple-
ment the raceway sluice gate on the right abutment.
The present structure appears to have operated
satisfactorily as designed although the adjacent
embankment washed out in 1940 (see Paragraph 5.1.b.).

EVALUATION
a. Availability

In view of the size and hazard classification

it is felt that sufficient engineering data is
available except for the geotechnical composition
of the embankment.

b. Adequacy

The original plans reveal that the spillway
arch culvert was carefully and conservatively
designed and from the results of the field
inspection, is built in accordance with the
design plans.

c. Validity

Based on field observations, the validity of
the 1928 design plans is not challenged but

PN
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further investigations would be required to
assess the permeability of the embankment
and to verify the phreatic water levels in
the lower portions of the backslopes.




3.1

A.

SECTION 3 - VISUAL INSPECTIONS

General

The visual inspection was conducted on
December 6, 1978. The reservoir water level
at the time of the latter inspection was
above 3 inches above the top of the intake
flashboards and was flowing freely.

Dam

The embankment portions of the dam were found
to be in moderately poor condition reflecting
the age and apparent lack of maintenance on
the backslopes. The lake water level appears
to be quite constant during most periods as
the banks are well stabilized and show little
evidence of sloughing at the waterline. The
dam sideslopes are partially protected with
natural ground cover and have many large trees
growing along the sides. There is ample evi-
dence of considerable surface run-off and
erosion in numerous locations below the dam
crest which have cut out rather deep erosion
channels, especially at the corners of the
bridge wingwalls. The flatter upstream
embankment slopes are very irregular and it
appears the lake has silted up considerably
against the upstream face. The bulkhead
constructed along the upstream face, although
rebuilt in 1940, is in an extremely poor
condition where it is exposed. Major portions
are completely demolished. The embankment
backslopes shows evidence of numerous wet
areas at the lower elevations, especially at
the right abutment (in the vicinity of the
old grist mill raceway). As can be seen

in the appended photographs, there are
numerous large (24-30") trees on the slopes
and the possibility of piping around the

root systems is of major concern. The top

of the dam is quite rough and is composed

of granular material in a loose condition.

It requires additional clay binder and
compaction to stabilize the surface which

now is very irregular as a result of

. vehicular traffic which trespass onto the

property.
-8 -
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Appurtenant Structures

The reinforced concrete arch culvert is in
moderately adequate structural condition.

The wingwalls and parapets display numerous
cracked and spalled areas but the struc-
turally important zones are in an integral
condition. Several horizontal construction
joints in the wingwalls are eroded and
separated and tierods have been installed
between the west wings but whether or not
these were placed during the initial con-
struction is not known (they are not

indicated on the 1928 plans). The semi-
circular culvert opening has a 7-foot

intrados and a clear span of 14 feet. The
present headroom above the reinforced concrete
invert slab is about 13 feet. The invert is
founded on 8 x 8 inch timber mudsills which
are supported on timber piling as are the main
footings of the arch and wingwalls. Due to
the depth of flow, the invert slab could not
be observed. The vertical expansion joints

at the corners of the wingwalls have com-
pletely disintegrated and are clogged with
dirt. The vertical surfaces immediately

below these joints are badly spalled and )
need patching. The embankment fill at each
end of the downstream wingwalls is seriously
eroded to a depth of 3 to 5 feet. As
previously stated, there is an apparent lack
of binder in the uppermost layers of embank-
ment fill, especially near the spillway.
This was further indicated by deposits of
clean sand and gravel aggregate in the
downstream channel (as a result of recent
erosion) . 4

The spillway inlet is a 3-sided reinforced
concrete frame built monolithically into the
bridge wingwalls on the south fascia. It is ‘
a type of design seen frequently in

Gloucester County on roadway construction

built in the 1920's and functions quite

satisfactorily for the purpose intended. Two

sets of timber flashboards 3 feet wide are

positioned in vertical concrete slots on the

upstream face and the intake frame is covered

—
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with a concrete access slab 1'-6" above the
crest. This slab provides immediate access
to the removable flash boards and theoretically
could act as an anti-vortex device. However,
as can be seen in Section 5, it somewhat
limits the hydraulic capacity of the intake
for surcharges greater than the 18-inch
opening. The concrete on the intake is badly
chipped and spalled and the lifting devices
for removal of the stoplogs are completely
destroyed. A type of chain-hoist attachment
on the concrete railing and shackles was
attached to the stoplogs but it is completely
vandalized.

The iron millrace sluice gate at the right
abutment is extremely old and demolished beyond
repair. However, the gate could be employed

in an emergency situation, if repaired.
Immediately downstream in the raceway there is
considerable steel and construction debris

from the o0ld mill equipment and building
foundations.

Downstream Channel

The South Branch of Timber Creek flows almost
due north after passing the dam in a heavily
wooded low marshy area between 400 to 500
feet wide. Above this undeveloped terrain,
the wooded side banks gradually rise 20 to 30
feet and there are several residences con-
structed beyond the right abutment. The

low water channel is fairly well-defined

and is about 30 feet wide on the average.
About 1000 feet downstream, the creek passes
under Green Tree Road in a 10-foot metal
culvert. The road embankment is about 20
feet above the flowline. Below Green Tree
Road, the flood plain broadens out into a
wider marshy uninhabited area.

Reservoir Area

Bells Lake has a regular well-defined shore-
line that extends about 0.5 mile upstream

to its headwaters at Ganttown Road. The
lake is bounded on the east with residential
development which includes the Bells Lake

-10-
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Community Club recreation beach. It is
clear of debris and there is little evidence
of silting except immediately adjacent to
the dam face. The maximum depth of the lake
is recorded to be slightly over 13 feet.
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SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Operational procedures were not physically
observed by the inspection team. There is
little day-to-day operation and the stoplogs
are infrequently adjusted.

MAINTENANCE OF DAM
MAINTENANCE OF OPERATING FACILITIES

The dam and reservoir are maintained by Bells
Lake Community in a workmanlike fashion as part
of their seasonal recreation program. The lake
was last dewatered in 1972.

DESCRIPTION OF WARNING SYSTEM IN EFFECT

None exists except for monitoring during heavy
storms.

EVALUATION
The present operational procedures and safeguards
are deemed to be adequate, in view of the position

of the dam (no downstream residential areas) and
the relatively small contributory area.

-12~
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a.

Design Data

The spillway is a 3-sided concrete weir with

2 sets of timber flashboards, set about 6
inches below the top of concrete crest.
Eighteen inches above the spillway crest,
there is a maintenance slab which restricts
the inflow for greater hydraulic heads.

Based on the Recommended Guidelines for Safety
Inspection of Dams, a spillway design flood
(SDF) of 100-year frequency was selected by the
inspection team. Inflow to the reservoir for
the selected 100-year storm was computed
utilizing precipitation data from Technical
Publication 40 and NOAA Tech. Memo NWS -

Hydro 35 by the HEC-1 program which gave a
peak inflow of 3,553 cfs. Routing this storm
through the reservoir reduced the peak dis-
charge to 2,160 cfs. The spillway was a
calculated capacity of 695 cfs and can thus
accommodate only 32% of the design flood.

Experience Data

There are no stream flow records available for
Bells Lake Dam, but it was recorded that in
October, 1940 a flood occurred and approximately
50 feet of embankment was overtopped and washed
out. There is no record of the amount of rain-
fall which fell diving this storm. There is no
evidence of recent overtoppings although the

dam was reportedly to be slightly awash during

a storm in 1967. This hearsay information

could not be verified.

Visual Observations

As a result of visual inspections and in view
of the small drainage area, there is little
danger from overtopping except that it would
occur immediately at the ends of the bridge
wingwalls and would tend to concentrate flows
there and at the other low spots along the
irregular embankment crest.

=l3=




Overtopping Potential

Employing the discharge and spillway capacities,

overtopping would occur in the event of a

100-year frequency storm. Since the SDF greatly

exceeds the spillway capacity, the overtopping

potential of the SDF was determined by calculat-

ing the overbank discharge. In this manner it
was determined that the SDF would overtop the
dam by slightly over one foot on the average.
However, as pointed out in the preceding
paragraph, the overtopping flow would be con-
centrated at the low points on the dam crest
and most probably erode the downstream face

of the embankment near the end of the bridge
wingwalls.

Drawdown

At the present time complete drawdown is not
easily accommodated as there is no practical
method of removing all the stoplogs. However,
in an emergency with the planking removed by
force, the lake would take approximately

one half day to drawdown from normal pool

(E1. 94.3) to the base of the stop logs

(El. 80.8). There is no provision to further
dewater the lake.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A.

Visual Observations

Based upon the field inspection of existing
conditions and the single 1928 design plan

for the spillway culvert structure, the
structural aspects of the Bells Lake Dam are
deemed to be in a fair condition commensurate
with its 50 years of service. Although no
high hazard safety condition is foreseen, a
collapse could endanger the heavily travelled
Green Tree Road immediately downstream.

The spillway structure is in need of super-
ficial repair of its concrete elements but its
foundation and major elements are believed

to be in a sufficiently integral condition

to provide many years of additional service.
The auxiliary sluiceway at the right abutment
is beyond repair and should be safe-loaded

or sealed and the steel scrap littering the
downstream raceway should be removed and

the void backfilled to the normal 2:1 embank-
ment slope (after proper foundation analysis
and preparation.) There is considerable
seepage in this area which should be corrected
when filling in the downstream canal and
rebuilding the backslope. The seepage potential
and the composition of the old roadway embank-
ment which forms the dam crest was of major
concern to the inspection team. There is an
apparent lack of clay binder in the most
recently deposited repair fill (placed in 1974)
and much of this has eroded away, especially
around the ends of the spillway wingwalls. The
top surface is extremely loose and badly
ravelled by vehicular rutting. The shoulder
zones are unstable and in a loose condition
which will continually worsen and erode with
time. The remaining vestiges of the timber
bulkhead are beyond repair but the upstream
bank appears stable enough not to dictate a
replacement in kind.
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Design and Construction Data

Although no hydraulic or structural computa-
tions were located, a review of the available
plan indicates that the concrete intake and
arch culvert were conservatively designed
and in spite of their age, are believed to be
in an adequate structural condition as long
as the foundations are not undermined.

Operating Records

No records are available but the dam appears
to be operating satisfactorily. The only
known instance where overtopping caused any
appreciable damage occured in 1940 and may
have been the result of additional flash-
boards having been placed on the spillway
crest at that time.

Post Construction Changes

The only post-construction changes have been
the replacement of embankment material in
1940, 1968 and 1974 and a replacement of new
timber stoplog planking and hoisting
mechanism in 1967.

Seismic Stability

Bells Lake Dam is located in Zone 1 and due

to its embankment width and spillway geometry,
has negligible potential vulnerability regard-
ing potential earthquake loadings. The depth
to bedrock in the vicinity is thought to be
over 100 feet and the dam is underlain with
recent alluvium sands and silts with some
clay (but of insufficient amounts to consider
liquification a major concern). Significant
amounts of organic material may be present
near the surface. Experience indicates that
dams in Zone 1 which have adequate stability
under static conditions will have an adequate
factor of safety under dynamic loading
conditions.
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SECTION 7 - ASSESSMENTS/RECOMMENATIONS/

PROPOSED REMEDIAL MEASURES

7.1 DAM ASSESSMENT

A.

Safety

Subject to the inherent limitations of the
Phase I visual inspection, Bells Lake Dam

is classified as being in a moderately fair
but sound structural condition although the
spillway is incapable of passing the design
flood. The dam embankment is built of unknown
composition but due to its broad width to
height ratio and lack of any major evidence of
seepage, (except at the auxiliary spillway)
is felt to be of a sufficiently impervious
condition to withstand normal hydraulic

heads as long as it is not overtopped. The
present spillway capacity is inadequate and
does not meet the requirements of the
Recommended Guidelines for Safety Inspection
of Dams, belng able to accommodate only 32%
of the design flood as calculated by Corps of
Engineers criteria. The major distressed
areas are at the ends of the bridge wingwalls
but this is of secondary importance vis a vis
the overall stability of the dam except that
overtopping could tend to concentrate
damaging flows in these areas. There is

no economical or hydraulically feasible

way to increase the present spillway's
capacity without major reconstruction

effort.

Adequacy of Information

The information gathered for the Phase I
inspection is deemed to be adequate regarding
the structural stability of the dam. However,
no recent surveys have been made since the 1974
survey of conditions by the State Bureau of
Water Control.

Urgency

No immediate urgency is attached to implementing
further studies and it is recommended that the
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remedial measures enumerated below be taken
under advisement in the future.

Necessity for Further Study

Due to the significant hazard classification
of the dam and the fact that damage to the
downstream road is a possibility in case of a
failure, further engineering studies are
deemed necessary regarding the embankment
composition (zoning and permeability) and
further hydraulic/hydrologic evaluation of
the spillway is recommended.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a.

Alternatives

On the basis of visual inspection, improvements
to the present spillway to increase its capacity
are not warranted. The exposed concrete surfaces
should be sandblasted and repaired with epoxy-
mortar coatings or dry-gunning and the expansion
joints cleaned out and recaulked. The hoisting
device for the stoplogs should be rehabilitated.
The downstream face of the embankment at the
extreme low points each side of the spillway
could be further protected with slope paving

and, in effect, act as an auxiliary spillways

to accommodate and channelize overtopping floods.
Additionally, the backslope areas at the ends

of the bridge wingwalls should be regraded

and protected with slope paving. Other remedial
measures to be taken under advisement include:

1) removal of the trees on the downstream
embankment to lessen the piping potential,

2) add additional riprap stone at the down=-
stream pool immediately below the culvert
outlet, and

3) remove the auxiliary sluiceway at

: the right abutment together with the
grist mill debris. Safeload the
existing culvert and build new embank-
ment in the approach area and downstream

power canal.




‘ Soper

O&M Maintenance and Procedures

No additional procedures other than those
presently in effect appear to be warranted
in view of the above assessment.

-19-
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Downstream bridge opening

December 1978

Remains of old mill

December 1978




Bells Lake

December 1978.

Downstream channel

December 1978




Erosion at NE wingwall

December 1978
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View East along dam crest

December 1978
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Spillway

December 1978

Inoperative sluicegate

December 1978
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Dam No. 00405

CHECK LIST ‘
HYDROLOGIC AND HYDRAULIC DATA.
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 2.9 sg.mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): + 94.3 M.S.L. (125 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): + 98.3 M.S.L. (343 acre-feet)

ELEVATION MAXIMUM DESIGN POOL:

ELEVATION TOP DAM: +98.3 M.S.L,

\
i.A___—A w

CREST:
+
a. Elevation 4+ 95.8 . .
b. Type Sharp crested T
c. Width 1'-g"
d. Length_ 29 feot

e. Location Spillover 300' * Trom right abutment.

£. MNumber and Type of Gates .2 -3' Wide stoplogs
OUTLET WORKS: ‘

b. Location_ 1eft abutment

c. Entrance inverts JU-J+

d, Exit inverts

e, Emergency draindown facilities _None

HYDROMETEOROLOGICAL GAGES: _ None

a, Type
b, Location

ce Records

MAXIMUM NON-DAMAGING DISCHARGE: 02> Cfs

e A fh
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